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Abstract  
This study investigates contagious yawning in domestic cats in response to their owners’ yawns. 
Contagious yawning has been linked with the capacity for empathy in humans and is a type of 
emotional contagion that can be studied in animals. Some wild species (chimpanzees, bonobos, 
baboons, macaques, and wolves) as well as several domesticated animals (dogs, sheep, rats, and 
budgerigars) have demonstrated contagious yawning, suggesting that basic empathic 
mechanisms can be investigated in non-human animals. Dogs yawn contagiously in response to 
humans, and it has been hypothesized that this strong interspecific social response may be a 
result of the domestication process. Because of the close relationship between domestic cats and 
their owners, cats would also be a good candidate for studying contagious yawning. Thus, in the 
current study, twenty-six owner-cat dyads were tested in two conditions: in the first, the owners 
yawned in the presence of the cat; in the second, a control condition, the owner made a gaping 
open mouth face in the cat’s presence. Results showed no significant difference in yawning 
between conditions. This study suggests that cats do not yawn contagiously in response to human 
yawning. Stress is a potential confounding variable that could have impacted the results. The 
solitary nature of many cat species and the common cat ancestor, as well as the uniqueness of 
interspecific social behavior in domesticated cats may help explain the current study’s findings. 
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Contagious Yawning in the Domestic Cat (Felis catus) 
 Contagious yawning, whereby one individual’s yawn triggers another individual to yawn, 
is an interesting phenomenon that has caught the attention of animal behavior researchers (de 
Waal & Preston 2017; Massen & Gallup 2017; Senju 2010). The mechanisms underlying 
contagious yawning are thus far inconclusive; however, one of the predominant theories is that it 
is linked to empathy (de Waal & Preston 2017; Norscia & Palagi 2011; Platek et al. 2003; Platek 
et al. 2005; Preston & de Waal 2002; Provine 2005; but see, Massen & Gallup 2017; Yoon & 
Tennie 2010). Empathy is a complex cognitive function involving taking the perspective or 
emotion of another individual. Some scientists argue that empathy is a large umbrella category 
that can be broken down into different components, some involving higher or lower cognitive 
capabilities (Preston & de Waal 2002). They argue, however, that all the components of empathy 
share the same underlying mechanism (Preston & de Waal 2002). Emotional contagion, in which 
one individual will ‘catch’ the emotion of another individual, is one of those components 
involved in empathy that does not necessarily require high level cognition, and may be an 
indicator of empathy (in some form) in animals (Preston & de Waal 2002). Yawning has been 
specifically described as a type of emotional contagion, and it can be tested and compared across 
species, as most vertebrates are capable of yawning (Heusner 1946).  
 The link between contagious yawning and empathy has been tested broadly and there is a 
wide range of studies supporting the link (Senju 2010). Humans have been shown to 
contagiously yawn (Provine 1989), and studies have since looked into the underlying 
mechanisms. Social bond, or familiarity, which is associated with empathy, has been shown to 
correlate with contagious yawning, with yawn response latency decreasing as social bond 
increased (Norscia & Palagi 2011). Others have linked contagious yawning to self-information 
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processing, an important component for empathic abilities (Platek et al. 2003). Children show 
contagious yawning at about the same age as they show development of empathy (Helt et al. 
2010). An fMRI of brain activity showed that, when compared with other contagious activity, 
contagious yawning showed similar brain region activity as self-referent information needed for 
empathy (Platek et al. 2005).  
 Disorders and personality traits associated with low levels of empathic responses have 
been tested for correlations with contagious yawning, and results support the link with empathy 
(Platek et al. 2003; Rundle et al. 2015).  For example, schizotypal personality traits are linked 
with low performance on theory of mind tests and inhibited self-information processing, 
indicating potential disruption in empathy (Platek et al. 2003). Contagious yawning is also 
negatively correlated with schizotypal personality traits (Platek et al. 2003). Individuals with 
clinical psychopathy show lower average levels of contagious yawning (Rundle et al. 2015). 
Higher scores of coldheartedness (a measure of negative or absent social emotions) significantly 
predict lower levels of contagious yawning (Rundle et al. 2015). However some studies were 
unable to show a link between empathy and contagious yawning. Empathy self-report scores did 
not correlate with contagious yawning in Bartholomew & Cirulli’s study (2014), although their 
population came from the general population, not individuals known to have low empathy, and it 
may be the case that empathy levels do not vary enough in the general population to affect 
contagious yawning.  
 People with Autism Spectrum Disorders (ASD) have been shown to score lower than the 
general population on measures of empathy (Baron-Cohen & Wheelwright 2004). Because of the 
characteristic difference in reported empathy levels in people with ASD versus people with 
typical development, some studies have tested contagious yawning in people and children with 
CONTAGIOUS YAWNING IN CATS                                                                                                                            7 
ASD, finding significantly less contagious yawning in those with ASD (Helt et al. 2010; Senju et 
al. 2007). Others suggest that the atypical focusing in the face region, such as reduced eye 
contact and less spontaneous attention to the face, characteristic of individuals with ASD may be 
the reason for low contagious yawning in children with ASD (Senju et al. 2009), and that when 
attention is focused on the eyes, there is no difference between children with ASD and children 
with typical development (Usui et al. 2013).  
 There is still skepticism of the link between equating contagious yawning with empathy; 
however, most of the criticism is based in the need for more studies, not the idea of the link itself 
(Massen & Gallup 2017). Contagious yawning has also been investigated in several non-human 
primates. Evidence of contagious yawning was found in chimpanzees (Amici et al. 2014; 
Anderson et al. 2004; Campbell et al. 2009; & Campbell & de Waal 2011), bonobos (Demuru & 
Palagi 2012; & Palagi et al. 2014), baboons (Palagi et al. 2009), and stumptail macaques 
(Paukner & Anderson 2006). Gorillas and orangutans (Amici et al. 2014), and ring-tailed and 
ruffed lemurs (Reddy et al. 2016) were tested but did not demonstrate contagious yawing. 
  Aside from primates, evidence for contagious yawning has been found in wolves 
(Romero et al. 2014), rats (Moyaho et al. 2015), budgerigars (Gallup et al. 2015), sheep 
(Yonezawa et al. 2017) and domestic dogs (Joly-Mascheroni et al. 2008; Madsen & Persson 
2013; Romero et al. 2013; Silva et al. 2012; but see Buttner & Strasser 2014; Harr et al. 2009; 
O’Hara & Reeve 2011). The red-footed tortoise was tested but no evidence of contagious 
yawning was found (Wilkinson et al. 2011). Though not specifically tested, lions were not seen 
to contagiously yawn in an observational study (Baenninger 1987). To test the hypothesis that 
contagious yawning is linked to empathy, some studies have tested for familiarity biases in yawn 
responses. For example, several of the primate studies tested contagious yawning as it relates to 
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familiarity (Palagi et al. 2009), social bonding and/or relatedness (Demuru & Palagi 2012; Palagi 
et al. 2014), and in-group versus out-group relationships (Campbell & de Waal 2011), finding 
familiarity to be an important factor. One study, however, did not find familiarity to be relevant 
(Campbell & de Waal 2014). Overall, results on the role familiarity plays in yawn contagion in 
animals has been mixed (Romero et al. 2013; Romero et al. 2014; Silva et al. 2012; but see 
Gallup et al. 2015; Madsen & Persson 2013; Moyaho et al. 2015).  
 Research on interspecific contagious yawning has also been limited to chimpanzees and 
dogs. Only one study found chimpanzees contagiously yawn with humans (Campbell & de Waal 
2014). Joly-Mascheroni and colleagues (2008) were the first to demonstrate contagious yawning 
in dogs, providing an initial standard for controls and methodology. Interestingly, results on 
contagious yawning in dogs have been mixed, with some studies finding strong evidence for it 
(Joly-Mascheroni et al. 2008; Madsen & Persson 2013; Romero et al. 2013; Silva et al. 2012), 
and others finding none at all (Buttner & Strasser 2014; Harr et al. 2009; O’Hara & Reeve 2011). 
Nevertheless, results of these studies support the need for more research on contagious yawning 
in domesticated species, including domestic cats.  
 Experimental studies on contagious yawning typically have similar methodologies. In 
primates, the experimental condition is usually presented as a video recording of another 
conspecific yawning, and the control is presented as a video of an open mouth gape (Anderson et 
al. 2004; Campbell & de Waal 2011; Paukner & Anderson 2006). The studies on dogs used 
different methodologies, with some using video  (Harr et al. 2009; O’Hara & Reeve 2011), audio 
(Silva et al. 2012), and stimuli presented to the dogs live (Buttner & Strasser 2014; Joly-
Mascheroni et al. 2008; Madsen & Persson 2013; O’Hara & Reeve 2011; Romero et al. 2013). 
With the exception of one (Silva et al. 2012), all of the dog studies used a yawn as the 
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experimental stimulus and an open mouth gape for the control. Joly-Mascheroni and colleagues 
(2008) were the first to test contagious yawning on dogs. This study’s methodology, as well as 
that of Romero and colleagues (2013), forms the basis for the present study. In both studies, the 
research was conducted in a place familiar to the dog, such as the home, and owners called the 
dogs’ names to make eye contact, indicating attention (Joly-Mascheroni et al. 2008; Romero et 
al. 2013).  
 Due to the domestication of dogs and cats through artificial selection, recent research has 
focused on the relationship between these animals and their human owners, though the majority 
of studies have focused on dogs. For example, it has been hypothesized that domestication via 
artificial selection is responsible for the dogs’ capacity for reading and interpreting human 
communicative signaling (Hare et al. 2005; Hare et al. 2010). Dogs also attend to vocal and 
gestural cues of humans and use information to socially eavesdrop on them (Marshall-Pescini et 
al. 2011). They are able to distinguish happy and angry faces in humans (Müller et al. 2015), and 
are capable of recognizing attentional states in humans, most likely through learned experience 
(Udell et al. 2011). The relationship dogs and cats share with humans is unique, even compared 
to other domesticated species, in that they share our homes and are incredibly social with us. 
 Some researchers hypothesize that dogs may have the ability to empathize with humans, 
not just exhibit emotional contagion alone (Silva & de Sousa 2011). Several studies have focused 
on empathic responses and emotional contagion through different methods other than contagious 
yawning. Empathic like responses from dogs to humans in distress (Custance & Mayer 2012; 
Sanford et al. 2018), and infant cries (Yong & Ruffman 2014) have been reported. Custance and 
Mayer (2012) analyzed approach behaviors in dogs during human humming, crying and talking; 
their results show dogs approach crying in strangers and owners equally, as well as qualitative 
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differences in approach between crying and humming. This aligns consistently with empathic 
concern. Yong & Ruffman (2014) found similar behavior changes in dogs’ responses to infant 
cries, such as submissiveness and increased levels of cortisol. The study by Sanford and 
colleagues (2018) took it a step further, examining dogs’ actions in response to human distress, 
showing dogs to be capable of an emotional response, as well as of engaging in help-giving 
behavior. The results of their study were consistent with prosocial helping behavior as result of 
an empathic response to the crying (Sanford et al. 2018). Emotional contagion has also been 
measured in dogs through changes in performance on a cognitive task when owners were 
stressed, finding dogs ‘catch’ stress from their owners (Sümegi et al. 2014). 
 Interestingly, the dogs’ social relationships with humans have been the basis for 
contagious yawning studies in dogs, and yet, no such studies have been done on cats.  
Although research on cat behavior in general is lacking, recent studies suggest that further 
attention to the social relationships between domesticated cats and humans is needed. Much of 
the existing research on cat - human social relationships has investigated either the cats’ 
attachment or their attention to humans. For example, Zasloff (1996) reported that humans report 
similar levels of attachment to cats and dogs, while Edwards and colleagues (2007) looked at 
attachment between cats and humans, and found evidence that cats may be able to form 
attachment bonds to their owners. After long separations, cats and owners increased contact 
seeking behavior, possibly filling a need in the relationship to reacquaint (Eriksson et al. 2017). 
Shreve and colleagues (2017) tested preferences in cats and found that social interactions with 
humans were preferred over toy and scent stimuli in preference tests. Contrastingly, a different 
study found no evidence of attachment in cats to their owners based on the Ainsworth Strange 
Situation Test (SST) (Potter & Mills 2015). The SST was developed by Ainsworth to test 
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attachment styles of infants to their mothers in humans (Ainsworth & Bell 1970). This test 
measures attachment with objective measures of safety and security, using the mother as a secure 
base (Ainsworth & Bell 1970). In the SST, the cat was brought to a new room and it’s behaviors 
were measured in nine different situations with varying owner, stranger or no human presence, 
and varying interactions with the cat (Potter & Mills 2015) The authors suggest that the SST is 
not an appropriate method to measure cat attachment for a few reasons, mainly that cat behaviors 
resulting from this test are unreliable measures of attachment, as many of the behaviors 
measured show order effects, and the behaviors chosen to assess attachment are not biologically 
relevant to cats (Potter & Mills 2015).  However, they do not think the study suggests cats do not 
form affectionate social relationships with humans, just that safety and security are not the basis 
of their attachments (Potter & Mills 2015). In another study, Saito & Shinozuka (2013) found 
evidence of vocal recognition of owners by their cats. Evidence for recognition and attachment 
to owners led to questions regarding attention. For example, Galvan & Vonk (2015) conducted 
tests of cat attention to human emotion, and found that cats were more attentive to their owners 
over strangers when they displayed emotion. Other researchers found that cats understand 
human’s attentional states using visual and vocal cues together and adjust begging behavior 
accordingly (Ito et al. 2016). Additionally, Merola and colleagues (2015) tested social 
referencing in cat-human communication, finding that cats may reference owners when in the 
presence of novel stimuli. Miklosi and colleagues (2005) compared dogs’ and cats’ use of visual 
communication signals with humans, finding no difference between the two species in their 
ability to follow pointing gestures. This study also looked at comparing the cats’ tendencies to 
seek help from an owner with those of dogs; results suggested that cats spent more time trying to 
solve the problem independently than dogs.  
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 The cat-human relationship is unique in the way that domestication has adapted a non-
social animal to social living with humans (Driscoll et al. 2009). As such, this relationship is 
important for understanding general domestic cat behavior. Sociality in the Felidae group is rare, 
with cheetah and lions the exceptions (Bradshaw 2016). Wildcats, which are most closely related 
to domestic cats, do not generally live in groups, though feral cats can be found in socially 
flexible colonies as well as solitary (Bradshaw 2016). Interestingly, one study supports the idea 
that domestic cats are social, forming colonies and using affiliative greeting behaviors and purrs 
as affiliative, social actions (Crowell-Davis et al. 2004). The uniqueness of the social system of 
domestic cats is adapted for interspecific sociality with humans (Bradshaw 2016). It is further 
speculated that cats, contrasted with their wild ancestors, may have developed a visual modality 
bias, similar to dogs, that is influenced by their relationship with humans (Mayes et al. 2015).  
 Shreve and Udell (2015) and Turner (2017) wrote reviews of the current body of research 
on cat behavior, and argued that further research on cat behavior is crucial. Specifically, research 
on cat social behavior could better inform our understanding of the cat - human bond and 
changes in sociality due to domestication between wild and domesticated cats. Neither of these 
reviews identified studies on domestic cats and contagious yawning, or the potential meaning of 
yawns for cats. One researcher of contagious yawning in dogs reported that they received 
numerous anecdotes from cat owners that their cat contagiously yawned, although this was not 
tested empirically (Senju 2010).  
 The present study aims to determine if cats demonstrate contagious yawning with human 
owners. Such a study is novel and timely, and would provide important insight into 
understanding domestication’s role in the evolution of interspecific social behavior in cats. Given 
the similarity of the relationships between dogs and cats with humans, it is reasonable to suggest 
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that contagious yawning should be studied in cats as it has with dogs. In this study, contagious 
yawning will be investigated in 26 cats by comparing cats’ yawn frequencies in experimental and 
control trials. In the experimental condition, owners will yawn for as many times as they can get 
the attention of their cat for ten minutes. In the control condition, owners will gape by opening 
their mouth by the lower jaw only, instead of yawn. The setting of the study will be in the 
owners’ homes and owners will call their cats’ attention in a way that is normal for the individual 
to simulate as natural a situation as possible and to reduce stress. Specifically, I predict that: 1) 
cats will yawn more often when in the presence of the owner yawning than in the control 
condition, 2) more individual cats will yawn during the yawning condition than during the 
control, and 3) owner’s affiliation score will positively correlate with yawns produced in the 
yawning condition.  
Methods 
Subjects 
Thirty-one cat owners volunteered to participate in this study with their domestic cats 
(Felis catus). Three of the 31 cats did not complete the study either due to lack of habituation or 
attention to the owner, and two cats were excluded due to complications with the owner yawning 
during the control condition, resulting in a total of twenty-six cat-owner dyads (N=26). There 
was an equal number of male (n=13) and female (n=13) cats, 18 were domestic short hairs, 7 
were domestic long hairs, and 1 purebred ragdoll. The average time the cats had lived with their 
owners was 5.7 years. Nineteen of the cats lived with other animals in the house (including other 
cats, dogs, snakes, and frogs), while 7 were the only animal in the house at the time of the study. 
All cats ranged in age from 1-13 years old (X=6.6 years old); no kittens were tested to control for 
confounding variables that may arise due to developmental differences. Vogt et al. (2010) note 
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that while life stages are variable, kittens are aged between 0-6 months and junior cats range 
from 7 months to 2 years. One year of age was picked as the cut off to exclude kittens and 
account for variability in development. Owner participants were sought through flyers posted 
and emailed at a couple of pet service businesses, and at Hunter College, New York, NY.   
Survey 
Owners were asked to fill out a short survey with demographic information about the cat 
as well as four Likert-type scale questions about how affectionate they perceived their cat to be 
towards them. Questions included were:  
 
1. Does your cat purr when stroked or petted (1-never, 5-always)? 
2. Does your cat solicit physical contact from you such as petting, or sitting on your lap 
(1-never, 5-always)? 
3. Does your cat sleep in the same room as you (1-never, 5-always)? 
4. How affectionate do you perceive your cat to be towards you (1-not at all, 5-
extremely)?  
 
Questions 1-3 were derived from examples from the Fe BARQ questionnaire through a 
test on its effectiveness to test cat behavior, in which it was found valid and reliable (Duffy et al. 
2017), as well as a study on social organization indicating affiliative behaviors (Crowell-Davis et 
al. 2004). The full survey is listed in the appendix. 
Habituation 
 Before testing, cats were allowed up to an hour to habituate to the equipment, 
researchers, and any new furniture arrangement in the testing room. Cats that did not habituate 
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after an hour were excluded from the study. Cats were deemed habituated when they did not 
show signs of investigation or frustration. Investigation included behaviors such as sniffing, 
stalking, searching, or vocalizing towards the researchers or equipment (Bennett et al 2017). 
Frustration included behaviors such as flattened ears, hissing, raising the upper lip and nose 
wrinkling, hiding, or overt aggression (Bennett et al 2017). Cats were allowed to freely move 
about the space, though they were confined to one room.  
Procedure 
 Data Collection  
 The study took place in a room in the owner’s home which is familiar to the cats, to 
reduce stress and novel environmental variables. Two video cameras were used; one on a tripod 
set up in a spot where most of the room could be seen to record cat behavior during testing, the 
other held by the researcher or assistant to follow the cat’s movements. The owner positioned 
themselves in a spot visible to the cat for the duration of the experiment.  
 Procedures were similar to those of Joly-Mascheroni and colleagues (2008) and Romero 
and colleagues (2013) to enable comparisons across studies. Cats participated in two conditions: 
a control condition in which the owner performed an open mouth gape in the presence of the cat, 
and the test condition, in which the owner performed a yawn or fake yawn to the best of their 
ability in the presence of the cat. The open mouth gape was adapted from Smith (1999)’s 
description involving the opening of the lower jaw, with no eye wrinkling, no noise, and no 
upper body movement or stretching. In Baenninger (1987), a gape was stated to be different from 
a yawn, lacking the respiratory element; results from Provine (1989) showed that the individual 
feature of an open mouth did not elicit contagious yawning. A normal or faked yawn includes the 
stretching of the mouth, wrinkling of the eyes, an inhalation followed by an exhalation, and/or 
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tilting the head back and stretching the upper body (Provine 2005, Smith 1999). Conditions were 
counterbalanced, with half of the owners starting with yawn condition (YC) and the other half 
starting with the control gape condition (GC).  
 Owners were instructed to call the attention of their cat in a way that was normal for 
them, which included but was not limited to calling the cat’s name, making a noise, and using a 
toy before each yawn or gaping motion. Attention was determined by the cat looking at the 
owner. A study on attentional states suggests that the direct gaze of humans is not perceived as 
aggressive to cats (Ito et al. 2016) and the American Association of Feline Practitioners 
acknowledge that willingness to make eye contact is part of their normal visual communication 
(Overall et al. 2004). The owner was instructed to do as many yawns or gapes with the cat’s 
attention as possible within the ten minutes. The researcher recorded the number of cat yawns 
per stimulus yawn or gape provided as a ratio to account for differences in the frequency of 
owner yawns across cats. Each condition was ten minutes long, with a three minute observation 
period immediately following the condition. Although in previous studies five minute testing 
conditions were used (Joly-Mascheroni et al. 2008; Romero et al. 2013), ten minutes was chosen 
to allow owners time to obtain attention from the cats. The observation period was used to see if 
cats yawned after all human yawning or gaping stopped. The ten minutes started at the first yawn 
or gape. A five minute break separated the conditions. Cats were video recorded for the duration 
of all conditions and observation periods. The number of times the cats yawned was measured 
during the condition and observation period for a total of thirteen minutes. 
 Data Analysis 
Data were recorded in real time by the researcher, and then verified with video 
recordings. The number of times the cats yawned was measured for each cat for each condition. 
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A Wilcoxon signed rank test will be used to analyze the difference in number of yawns between 
the YC and the GC. McNemar’s test was used to analyze the difference in the number of cats 
that yawn and do not yawn in the treatment and control conditions. The Spearman’s correlation 
was used to test if there was an influence of affiliation score on yawns produced in the YC, and 
Cronback’s alpha will test whether Likert-scale questions correlate with each other.  
Ethics Approval 
 This study was reviewed and approved by the Hunter College Institutional Review Board 
(Approval # 2018-0688) and the Institutional Animal Care and Use Committee (Approval # JP-
yawning-12/20). 
Results 
 Thirteen of the twenty-six cats yawned during the experiment, with an average of 0.54 
yawns in the yawn condition, and 0.58 yawns in the gape condition. A Wilcoxon Signed-Ranks 
Test indicated that yawns in the yawn condition were not significantly different from yawns in 
the gape condition (W = 41, z = -1.54, p > 0.05). To test for order effects of the first conditions 
on yawns performed, Wilcoxon Rank-Sum Tests were performed. We counterbalanced the 
number of cats that received the yawning and the gaping conditions first (N = 13 in each group), 
and found that the frequency of yawning was not affected by order (frequency of yawning in the 
gaping condition when it was presented first versus second: Ws = 18, z = 0.77, p = 0.22, 
frequency of yawning in the yawning condition when it was presented first versus second, Ws = 
13.5, z = -0.39, p = 0.65). McNemar’s Test was run to test if cats that yawned (N = 13 cats) were 
more likely to yawn in either the yawn condition, the gape condition, or both conditions equally. 
McNemar’s Test showed no significant difference between cats that yawned in the yawn 
condition versus those that yawned in the gape condition (χ2 = 0.125, p > 0.05).  
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 Survey results showed a mean affiliation score of 4.1 out of 5. To determine the internal 
consistency of the questions, Cronbach’s Alpha was run on the affiliation questions. The four 
questions were not very reliable (α = 0.59); however, when removing question 3, the only 
question to have reported 1 scores, the remaining questions were somewhat more reliable (α = 
.73). Due to the inconsistency found within the questions, the correlation test between affiliation 
and yawns produced in the yawn condition used only the scores from question 4, which directly 
asked about the owner’s reported perceived affection from their cats. To test this, a Spearman 
correlation was used, finding no correlation between affiliation and yawns elicited (rs = 0.2, p > 
0.05).  
Discussion 
 The results of this study on contagious yawning in the domestic cat do not support the 
hypothesis that cats yawn contagiously with their owners. The results found, across all 26 
subjects, no difference in yawning across conditions, suggesting that cats do not contagiously 
yawn when their owners yawn first. The results also show that when cats did yawn (13 subjects), 
they did not yawn significantly more often in the yawn versus the gape condition. The affiliation 
with the owner also had no impact on the yawns produced by the cats. All of the results in this 
study indicate that cats may not possess the ability to contagiously yawn with their owners, and 
further research is needed on cat-human bonding and empathy.  
 The differences in contagious yawning abilities in cats and dogs may be due to the 
differences in domestication, with cats having started the domestication process only about 9,000 
years ago (Driscoll et al. 2007). Dogs, on the other hand, were domesticated much earlier; dogs 
are considered to have been the first species domesticated, and archaeological evidence suggests 
it happened as early as 14,000 years ago (Clutton-Brock 1995). Cats also lack some neotenous 
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characteristics that are found in other domesticated species (Driscoll et al. 2007). Some argue 
that cat domestication is incomplete, and a product more of natural selection rather than artificial 
selection (Driscoll et al. 2009). The differences in domestication are consistent with the 
differences in behavior and the relationships we have with cats and dogs. Dogs need humans, 
even free-ranging or feral dogs depend on human food waste to scavenge (Bonanni & Cafazzo 
2014). Purebred dogs are also prone to breed related disorders, increasing their need for human 
interference for proper health care (Asher et al. 2009). These health problems arose from 
artificial selection for specific features, for example respiratory problems associated with flat 
muzzles (Asher et al. 2009). This differs from cats, who may affiliate with humans, but do not 
require human intervention for their survival. Feral colonies of cats thrive, some without ever 
being around humans, and often breed with wild cats (Driscoll et al. 2007). Cats are capable of 
hunting for their own food and surviving off of what they catch (Driscoll et al. 2009), as opposed 
to dogs, who scavenge through human garbage for sustenance (Bonanni & Cafazzo 2014). There 
are some breeds of cats, but there are far fewer compared to dogs, and purebred cats are 
relatively new compared to other domesticated species (Lipinski et al. 2008). In the future, 
artificial selection may play a more important role in further cat evolution.  
 The behavior in Strange Situation Tests (SST) is also indicative of the differences in 
dependence on humans. The original test was designed for infants and their mothers, a 
relationship rooted in dependence, with the secure base model being the healthiest form of 
attachment (Ainsworth & Bell 1970). Cats, who do not necessarily need humans to thrive, may 
not see humans as a necessity, but rather a companion, and don’t use the relationship as a source 
of security (Potter & Mills 2015). Their independence is also demonstrated in the study by 
Miklosi and colleagues (2005) that tested visual communication signals in cats and dogs when 
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they were presented with an unsolvable task. In this study, dogs gazed at their owner, signaling a 
request for help, much earlier and for longer than cats (Miklosi et al. 2005). This directly 
compares how cats and dogs use humans in their lives, showing that cats are less likely to seek 
help from owners, specifically through gazing (Miklosi et al. 2005). The differences in 
dependence on humans may influence the kind of the social relationship cats and dogs have with 
us. Increased dependence on humans would support a need for more complex social relationships 
between humans and dogs, while less dependence might not. More complex forms of empathic 
perspective taking and its underlying mechanisms may be absent or more primitive in cats, as 
suggested by this study on contagious yawning.  
 The cat ancestor’s more solitary lifestyle (Bradshaw 2016), may also impact the 
contagious yawning ability in cats. Domestic cats’ closest relatives, European wildcats (Felis 
silvestris silvestris) and African wildcats (Felis silvestris lybica), and their shared ancestor are 
solitary in nature (Bradshaw 2016) and would not have needed complex social mechanisms that 
underlie contagious yawning. However, cats today are considered somewhat social with both 
conspecifics and humans (Bradshaw 2016; Crowell-Davis et al. 2004), so further research in this 
area is needed. The only other solitary species to be tested on contagious yawning, the red-footed 
tortoise, also did not show evidence for this capacity (Wilkinson et al. 2011). Yawning as a 
social stimulus may not be in cats’ repertoires; some of their social signals have been carried 
over from interactions between kittens and their parents, such as the tail up signal (Cafazzo & 
Natoli 2009) and the meow towards humans (Turner & Bateson 2014), while others include 
scents and marking for communication (Natoli et al. 2001), suggesting the need of cats to 
repurpose signals to meet the needs of their new social lives. If this is the case, it may be 
necessary to investigate contagious yawning in cats with conspecifics. This would help 
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determine if cats are capable of contagious yawning within their species, or if they do not 
contagiously yawn at all.  
 It is also possible that the current study was affected by confounding variables and 
constraints in methodology. Noises and distractions from inside and outside the home may have 
impacted the cats’ attentional states. For example, other people in the house not participating in 
the study making noise may have been distracting. Additionally, owners were asked to attract 
their cats’ attention in a normal way, and some owners used toys or played with their cat as that 
was normal for them; however, this could have impacted what the cat was attending to, focusing 
on the toy instead of the owner’s facial movements. Some constraints with the methodology 
included the need for eye contact to determine attention and the open mouth gape as a control. It 
was necessary to obtain eye contact to make sure cats saw the yawn, and while gaze is not 
necessarily linked to aggression (Ito et al. 2016), prolonged eye contact and gaze may not be best 
suited for cats. Additionally, the control open mouth gape is an unfamiliar stimulus that may not 
be neutral to the cats. While an open mouth gape has been effective as a control in dog and 
human studies, it may not be the best control for cats. The results in this study show that when 
cats yawn, they do not yawn significantly more often in one condition over the other; this could 
indicate that a gape and a yawn elicit yawning in cats in similar ways. The closed space may also 
have been a source of frustration to cats who are accustomed to uncontrolled roaming of the 
home.  
 Future studies on contagious yawning in cats should consider these confounding 
variables and stressors carefully. In this study, researchers went into cats’ homes to eliminate the 
stress of being in a lab setting; however, it is possible that, even with the habituation period, 
researcher presence impacted stress levels. The present study focused on a natural environment 
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for the cat to attempt to eliminate stress, however the tradeoff is less control over confounding 
variables and distractions. Future studies may control for stress differently, possibly through 
increasing habituation time, moving to a controlled lab setting where stress levels can be 
measured physiologically, using self-reporting, or researchers directing the study remotely, via 
web communications. Future studies may consider the tradeoffs of conducting a contagious 
yawning study in a more controlled lab setting to avoid these types of confounding variables. 
Future studies should also consider changing the control open mouth gape, as it is unclear 
whether this stimulus is truly neutral to cats. Other contagious yawning studies do not collect 
baseline levels of yawning in their animal subjects, and we did not anticipate a reason for doing 
so in the current study. However, as this study found similar rates of yawning in the yawn and 
gape conditions, future research that measure these baseline levels could provide important 
insight into whether cats are responding to the experimenter’s yawn and gape cues similarly, or 
are simply yawning at their normal rates. Finally, another method to discern attentional states 
may be necessary. Although eye contact with the owner is likely not an aggressive signal (Ito et 
al. 2016; Overall et al. 2004), it is possibly an unusual interaction between the cat and owner. 
Although no data were collected on owner comments regarding the experiment, a few owners 
mentioned that the act of getting the cat to make eye contact was unusual or extraordinary and 
that the cats typically don’t respond to their name.  
 The methods used in previous studies on contagious yawning may not be the best 
methods for testing domestic cats. In order to compare across studies, it is necessary to use 
comparable methodology; however, as multiple researchers note, it is important to take into 
account the behaviors of the species being studied (Zasloff 1996), and to consider their specific 
sensory systems and perspectives (White 2013). For this initial study, it was important to use 
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familiar methods, controls, and attentional states to compare with past studies. However, going 
forward, it would be useful to consider the differences in cat behavior, their communicative 
signals, and how they interact with people. For example, in popular culture, cats are thought to 
be more independent than dogs; therefore, it may be too much to ask cats to attend to their 
owners for thirty uninterrupted minutes in this type of study. Different body parts, such as the 
ears and tail, are important in cat communication (Bennet et al. 2017), and so it is necessary for 
future studies to look specifically at signals that are salient to them. In addition, the novelty of 
the setup, potential stress from seeing strangers, and confining the cat to the room may have 
negatively affected the cats’ performance or attention in this study. Thus, it may be necessary to 
look into emotional contagion in other ways than contagious yawning as has been done in dogs, 
similarly to how Palagi and colleagues (2015) looked at emotional contagion through rapid 
mimicry in play behavior, Sümegi et al. (2014) measured it by quantifying changes in stress and 
cognitive task performance, and Yong & Ruffman (2014) assessed physiological responses to 
crying in conspecifics. The social relationship domestic cats have with humans and other cats 
(Crowell-Davis et al. 2004) shows the need for more studies on the cat-human relationship. 
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Appendix  
Pet Survey Questions 
 
Please answer the following questions to the best of your knowledge.  
 
What is the sex of your cat?     Male / Female 
What breed is your cat:  
Domestic longhair           Domestic shorthair            Purebred            Unsure 
If you selected Purebred, what is your cat’s breed? ____________________________________ 
Are there other pets in your home?    Yes / No   
If yes, what kind? _________________________________________ How Many? ___________ 
How old is your cat (in years)? ____________________________________________________ 
How long has your cat lived with you (in years)? ______________________________________ 
From where did you get your cat:  
 Pet store      Shelter/Rescue       Breeder  Friend/Family  Other 
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Please answer the following questions using the scale of 1 to 5, with 1 indicating never and 5 
indicating always.  
 
Does your cat purr when stroked or petted?  
 
    1   2   3   4           5             




Does your cat solicit physical contact from you such as petting, or sitting on your lap?  
 
    1   2   3   4           5             




Does your cat sleep in the same room as you?  
 
    1   2   3   4           5             




How affectionate do you perceive your cat to be towards you?  
 
    1   2   3   4           5             
Not at all                Slightly         Average             Moderately                 Extremely 
 
